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ABSTRACT 
A Graphical Assessment Language (GAL) appears to provide the listener with a medium for describing the 
perceived spatial attributes of a reproduced audio event. Previous language development investigations have 
concluded that these spatial characteristics may be represented consistently by listeners using their own graphical 
descriptors. However, the ease with which these individual descriptors could be misinterpreted by a researcher was 
highlighted in a subsequent study; a notable problem since a primary aim of the GAL is to maintain the validity of 
the listener’s original experience. To reduce potential ambiguities in interpretation, this investigation considers the 
development of a common descriptive language, consolidating listener’s individual descriptors into a universal set of 
graphical terms identified as being effective for describing the experiences of all investigation participants. The 
process and outcome of creating a ‘universal’ GAL is described. 
INTRODUCTION 
Within a great deal of sensory evaluation practice, the 
existence of an ‘objective certainty’ is presupposed. 
This objective truth is considered to be something 
‘out’ in the ‘real world’, something that exists in an 
unquestionable physical form, an ‘absolute’. It is the 
task of the subject in sensory evaluation experiments 
to act as a reliable measuring instrument for assessing 
the perceived qualities of the absolute object. In this 
objectified world, an answer provided by the subject 
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can be assessed in terms of its ‘correctness’: How 
well does the subject’s response correlate with what 
is already known about the absolute? The reliability 
and validity of the measure, the correctness of the 
subject’s response, is improved when the measuring 
instrument is calibrated, when the subject is trained to 
recognise and respond to the qualities of the absolute. 
As Meilgaard et al. assert:  
 
Through training and the use of references we 
can attempt to shape the mental process so that 
subjects move toward showing the same 
response to a given stimulus. ([1] p3)  
 
Employing calibrated subjects as measuring 
instruments to assess the perception of external 
absolutes serves as only one approach to sensory 
evaluation. An alternative perspective is provided 
when the external absolute is replaced by a 
‘subjective reality’. For, as Moustakas asserts:  
 
Only what we know from internal perception 
can be counted on as a basis for scientific 
knowledge ([2] p45) 
 
Indeed the notion of an ‘objective’ truth existing 
outside of the individual is wholly dismissed by 
Cherry:  
 
We speak of the “real world” as being “outside 
us,” a curious phrase – outside what exactly? 
Strictly, this is putting the cart before the horse, 
for if anything is “real” to each one of us, it is 
our experiences, our sensations  ([3] p263)  
 
If this more phenomenological perspective is 
observed, it becomes necessary for the researcher to 
regard the process of sensory evaluation from the 
opposite direction to that previously presented, 
essentially from the inside out. Here, the only 
‘absolute’ truth or ‘objective certainty’ is the 
subjective experience of the individual who is tasked 
with listening to the reproduced audio: The 
perception of the ‘listener’ considered as initially 
valid. The aim of the researcher therefore, is no 
longer to produce conclusions which can be 
correlated with an external reference to assess the 
validity of the work. Rather the aim becomes one of 
attempting to elicit from the listener a full, intuitive 
description of what it is they have perceived, this 
experience providing the initially valid premise on 
which conclusions can be founded.  
 
Experiences however, exist prior to their description 
in a recognised language, a listener’s percepts 
existing independently of their structuring in visual 
imagery or verbal symbols. Furthermore, when 
described in any language, this description can never 
be as complete as the experience itself. Rather, what 
is obtained is a representation of the experience in a 
communication medium. By altering the medium, the 
description is changed and an alternative perspective 
on the experience of the listener can be obtained. 
Thus the aim becomes one of eliciting from the 
listener a representation of the spatial attributes 
perceived on listening to a reproduced audio event. 
To ensure the initial validity of the listener’s 
experience is maintained, the chosen language should 
enable the listener to provide a comprehensive 
description of the spatial attributes perceived. It is for 
this reason that a Graphical Assessment Language 
(GAL) has been established and is under 
development. 
 
Initial evaluation of the GAL has shown the medium 
to be suitable for eliciting descriptions of spatial 
percepts from individual listeners. In preliminary 
studies [4, 5] listeners, using their own graphical 
descriptors, were able to consistently represent their 
experiences. However, consistency did not exist 
between listeners, with individuals choosing to 
represent their experiences differently. A further 
study [6]1 was conducted to clarify what was being 
depicted by individual listeners and why. The 
significance of this study lay in establishing whether 
differences in depictions reflected a listener’s own 
unique experiences, or if the diversity was caused by 
external circumstances. Should the differences be 
found to reflect the unique experience of the 
individual, a GAL could be said to have maintained 
the initial validity of this experience. However, if an 
external factor was deemed responsible for the 
diversity in elicited descriptors, an opportunity for 
misinterpreting the listener’s experience would exist. 
By asking individual listeners to verbally describe 
their graphical responses, the study was able to 
conclude that external factors were indeed 
accountable for the distinct depictions, with listeners 
interpreting the requirements of the investigation 
differently from one another and from the researcher.  
 
Although they had been asked to graphically 
represent the perceived ‘width’ of the reproduced 
                                                
1
 [6] required 20 listeners to participate in an elicitation 
investigation within a stationary vehicle equipped with a 
multichannel audio system. Listeners were asked to provide 
graphical representations of the width and location of either solo 
instruments or trio ensembles. Graphical responses were verbally 
described by the listeners in a second part to the study in order that 
their individual intentions be clarified. A more detailed explanation 
of procedure, results and conclusions can be found in the paper 
itself. 
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audio sources, listeners described their depictions in 
terms of more multidimensional attributes; the 
graphical medium appearing to mould the message, 
with listeners focusing on attributes that the medium 
enabled them to depict rather than responding 
specifically to the research question. The importance 
of the terminology used in the research question and 
its appropriateness for eliciting responses in the 
chosen medium was thus highlighted by the study. 
The investigation also served to emphasise the ease 
with which a researcher could misinterpret the 
experiences of an individual. By basing their 
explication of a listener’s depictions on an errant 
research question, the researcher could miss the true 
experience of the listener. Since sensory evaluation 
aims to obtain as full a description of an individual’s 
experiences as possible, further development of the 
GAL was deemed necessary to minimise likely 
sources of misinterpretation.  
 
Through their participation in [6], individual listeners 
had developed a set of graphical descriptors and 
verbal adjectives that could be used by the individual 
to describe their experiences. Although careful 
selection of the terminology used in a research 
question appeared a likely source of minimising the 
misinterpretation of a listener’s experiences, this 
selection could currently only be made from the 
individual word lists of each listener. Furthermore 
with each listener using individual language to 
describe their experiences, the possibility would 
always exist that others, and in particular the 
researcher, would ‘read’ their unique descriptions 
differently to what was intended. Although an 
intuitive description of the characteristics of a 
phenomenon, as experienced by the individual, is a 
crucial departure point for phenomenological 
research, it is believed that an individual’s knowledge 
of the phenomenon can be increased by subjecting 
this knowledge to ‘intersubjective validity’. For 
Moustakas: 
 
in the back and forth of social interaction the 
challenge is to discover what is really true of the 
phenomena of interpersonal knowledge and 
experience ([2] p57). 
 
Consequently this paper details the process of 
returning the individual graphical representations and 
descriptive word lists to small groups of listeners to 
facilitate a more comprehensive understanding and 
more detailed description of listeners’ experiences, 
with the objective of creating a single set of 
descriptors to be used by all listeners when 
representing their experiences. Through the 
development of a universal GAL and accompanying 
verbal terminology, it is anticipated that a listener’s 
experiences may be open to less interpretation in 
future studies.   
 
1. DEVELOPING A UNIVERSAL GAL  
The procedure for developing both ‘universal’ 
graphical and verbal languages conformed, in part, to 
the language development process of Quantitative 
Descriptive Analysis (QDA). This process, outlined 
by Stone in Hootman’s Descriptive Analysis Testing 
[7] and applied to audio evaluation by Bech [8], was 
subsequently referred to by Koivuniemi and 
Zacharov in their development of the Audio 
Descriptive Analysis & Mapping procedure (ADAM) 
[9]. For Stone, the development process is one of 
panel training in which: 
 
Panelists, as a group, meet with the panel leader 
and develop a common language that describes 
their perceptions of the products ([7] p17) 
 
Although seen as a training process in QDA, with 
panelists creating a language to be used when 
describing the perceived attributes of a known 
external ‘absolute’, if the perspective on the research 
is once again rotated, the aim in language 
development becomes one of obtaining a full 
description of listeners’ experiences in order that the 
validity of these experiences may be maintained.  
 
1.1. Forming the Discussion Panels 
The development of the universal GAL required the 
participation of the 20 listeners from whom 
individual graphical and verbal descriptors had been 
elicited in the previous clarification study [6]. 
Listeners were divided into five small groups to 
create in-depth discussion forums in which even the 
most reticent communicator could become involved 
(a practice supported by Koivuniemi and Zacharov 
[9]). To promote discussion each panel consisted of 
listeners with varying representation styles. 
Furthermore, to prevent any bias originating from 
placing a group of enthusiastic ‘experienced’ 
listeners with an introverted ‘novice’, the previous 
listening experience of each individual and their 
willingness to communicate in earlier studies were 
taken into account. Discussion sessions were 
timetabled into 90-minute slots. However this time 
limit could be extended should panelists become 
involved in intense (occasionally heated) debate. 
  
1.2. Role of the Panelists  
Each panel was tasked with constructing a set of 
graphical and verbal descriptors that could best 
represent the spatial attributes perceived by panelists. 
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The role of the panelists in developing a descriptive 
language is outlined in Meilgaard et al. [1] as 
follows: 
 
1: Panel generates original list of descriptors to 
which all panelists are invited to contribute 
2: Original list, containing many overlapping 
terms, is rearranged and reduced into a working 
list in which the descriptors are comprehensive 
(describe the product category completely) and 
yet discrete (overlapping is minimised) 
 
As there already existed individual word lists2, and 
graphical representations3 for each panelist, step 1 
from Meilgaard et al. was replaced by a process of 
each listener revisiting and discussing with the panel 
the experiences they were trying to represent with 
their graphical and verbal descriptors and a grouping 
of these descriptors according to similarities in the 
experience being represented. The initial explanation 
of experiences and descriptors by individual panelists 
led automatically to the discussion between listeners 
of possible ‘overlaps’ in their application of 
terminology to experience, the panel further 
clarifying if the same terminology was being used to 
represent different percepts or vice versa. Following 
a lengthy discussion period, panelists would then 
attempt to consolidate their individual terminology 
into a universal graphical and verbal language.  
 
To be included in a panel’s language, a descriptor 
had to meet the criterion that it could be used 
intuitively by all panel members to comprehensively 
describe their experiences, these experiences (the 
spatial percepts) having previously being described in 
the graphical and verbal languages of the individual 
listener. 
 
During discussion sessions, A3 graphical response 
forms (the same 2-dimensional vehicle plan as used 
for eliciting graphical responses in [6]) were 
available to help panelists describe any experience. 
Although (for practical reasons) the sessions 
themselves did not take place within the original 
                                                
2
 Example word lists are provided in Appendix A. These lists 
display the words used by the members of one panel when 
describing perceived spatial attributes of reproduced audio events 
in [6]. Word lists originate from audio tapes of the individual 
listener interviews. Although it should be noted that adjectives 
were selected from these tapes by the researcher and not the 
listener, panelists were not limited to using solely words from 
these lists when describing their experiences during this 
investigation. Indeed, more often than not, lists were used as aides-
mémoire or as a starting point for further discussion 
3
 Examples of panelists graphical representations are given in [6]  
vehicle used in [6]4, participants were able to return 
to this vehicle to audition the same stimuli that had 
been used when eliciting their individual graphical 
and verbal terms5. Discussion sessions were taped 
(audio only) and subsequently transcribed, where 
possible between meetings, in order to provide 
panelists with a record of their current progress in 
developing the languages and to maintain a thorough 
record of panel meetings.  
 
Further to developing their own descriptive language, 
panels were required to produce a scale for each 
descriptor in order that the magnitude of the 
experience represented by the descriptor could be 
communicated. In creating these attribute scales, 
panels were asked to identify the type of scale (e.g. 
categorical) that would be suitable for evaluating the 
experience. Panelists were also required to provide 
either category names, descriptive anchor points or 
bipolar end points for use with verbal scales, or to 
indicate the smallest and largest experience that 
needed to be described using a graphical scale.  
 
The time taken by each panel to develop their 
descriptors and magnitude scales varied. Two of the 
groups required only two 90-minute sessions to 
develop their languages. A further two groups 
consolidated their graphical and verbal terms in four 
90-minute meetings, with the final panel requiring 
five sessions. In general, those panels with fewer 
descriptors to discuss took less time when developing 
their graphical and verbal languages. 
 
1.3. Role of the Panel Leader 
All panel sessions took place under the supervision of 
a ‘panel leader6’, whose role is defined by Stone as 
follows: 
 
The panel leader facilitates the discussion, 
ensures that materials needed by panelists are 
available, keeps notes, but does not participate 
in the actual development of the attributes 
needed to fully describe the products. ( [7] p17) 
 
Although not instrumental in the development of the 
descriptors, Stone suggests that a panel leader may 
become involved in the development process when 
panelists experience difficulties describing a 
particular sensation. However this is with the proviso 
                                                
4
 This vehicle was equipped with a multichannel audio system 
capable of up-mixing a two-channel CD into 7 loudspeakers 
5
 Stimuli consisted of either solo instruments (cello and drums) or 
trio ensembles (cello, drums and female voice) where the position 
and ‘focus’ of the instruments were manipulated 
6
 The first author 
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that “the panel, as a group, must come to agreement 
as to inclusion of each attribute” ([7] p17). In this 
current study, the involvement of the panel leader 
was restricted to offering advice using only those 
descriptors previously mentioned by the panel. 
Furthermore, to ensure that advice given by the panel 
leader did not bias language development, an 
additional (non-participating) panelist was present 
throughout the group sessions to monitor the 
contribution of the panel leader.  
 
2. REPRESENTING EXPERIENCES 
On first meeting, each panel was presented with the 
individual word lists7 and graphical representations 
developed during [6] by each of its members. There 
followed, for each panelist, a period of discussing 
their own terms with the panel, explaining the 
experience associated with each and removing, where 
possible, duplicate descriptors from their own lists. 
After the introduction of individual graphical and 
verbal descriptors it was usual for panelists to 
identify and verify as a group the key experiences 
that would require representation in their languages. 
For example, one panel found it most appropriate to 
describe sound in terms of it occupying a space that 
could be broken down into width, depth, location and 
possibly ambience.  
 
Ambience was described as a ‘feeling’ that could 
accompany any size of sound, a ‘feeling of space’, or 
a ‘feeling of experiencing a live sound’. Another 
group was concerned with describing the ‘audio 
image’  - the area filled by a range of instruments. It 
was decided by this group that any number of 
individual instruments could be present in one ‘audio 
image’, and that more than one ‘audio image’ could 
exist simultaneously within a vehicle either when an 
instrument was present at two different locations, or 
when a gap existed between instruments within an 
ensemble, suggesting they belong to different images.  
A further group took  the time to investigate a 
listener’s ‘involvement’ or ‘envelopment’ with the 
sound: “the difference of sitting listening to someone 
playing a piece of music and the difference of 
actually being amongst the people playing”. 
 
Four out of the five panels discussed the presence of 
an ‘origin’, ‘focal point’, ‘centre of sound’ or ‘main 
point’ to a sound. Panelists commonly described an 
experience of identifying where a sound appeared to 
be originating from, a sound’s ‘location’. Around this 
location many panels discussed the existence of an 
‘area’, an ‘image’, a ‘size’ or ‘boundary’ which was 
filled or covered by the sound. For one group the 
                                                
7
 For examples of individual word lists see Appendix A  
‘origin’ could change size according to whether it 
was perceived to cover the whole vehicle or a 
specific point. For other groups a ‘focal point’ only 
existed when the sound was ‘localisable’ or 
‘focused’.  
 
A fifth group did describe a ‘location’ to identify the 
main perceived source of a sound, however, the area 
around this location was not described by all 
panelists as the area filled by a sound, but as an ‘area 
of confusion’. The less certain the listeners were of 
the location of a source, the less concentrated, less 
precise, or larger the image and greater the ‘area of 
confusion’. ‘Area of confusion’ was thus linked with 
a ‘blurriness’ or ‘fuzziness’ to the sound and indeed 
on describing the area filled by a sound, most groups 
likened a small area to a focused or concentrated 
sound and a larger area with an unfocused, dispersed 
source.  
 
Many panels debated ‘area’, the experience it 
represented, and how it could be defined. It was 
concluded by several panels that ‘area’ could be 
described as consisting of two-dimensions; width and 
depth, however the attribute ‘depth’ required much 
discussion in one of these group. The descriptor was 
defined as either the front to back axis through an 
elliptical area of sound, or as a measure of 
‘projection’, the distance from a ‘centre of sound’ to 
its forward boundary. A further definition of ‘depth’ 
was suggested to be the distance between sound and 
loudspeaker, the sound itself having no perceived 
depth. In a second panel, although area was discussed 
in terms of its width, no mention of depth was made. 
 
Following their discussion of the attributes perceived 
by panel members and a general debate about key 
experiences that required representation, panelists 
turned their attention to developing both graphical 
and verbal languages.  
 
3. DESCRIBING PERCEPTS GRAPHICALLY  
Many groups initiated their language development by 
consolidating their individual graphical descriptors 
into a universally acceptable language.  
 
3.1. Representing ‘Area’ 
The graphical representation of an ‘area filled by a 
sound’ or a ‘size of sound’ was discussed by all 
panels. It was decided by most panels that this area 
could be depicted using different sized boxes, circles, 
or ‘race-tracks’ (boxes with rounded corners). For 
one group, area was described by front-back and left-
right arrows. The decision to use arrows was made 
due to the shape of a sound not necessarily 
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conforming to a pre-determined outline. By de-
constructing the image into its component 
dimensions, the group felt they would be able to 
describe any shape experienced. A second group 
decided to represent area in terms of both an outline 
and arrows, the arrows determining the shape of the 
sound and the outline denoting its boundaries. 
 
3.2. Representing a ‘Focal Point’ 
The second experience common to, and thus 
described by all panels was the perceived ‘focal 
point’ of a sound, its ‘origin’. In creating a graphical 
descriptor for this experience, four different 
representations were proposed by the panels: A 
circle, a letter (also used to identify the type of 
instrument), a combination of letter and circle, and an 
‘x’. The group who believed ‘origin’ could change 
size created a scale of four different sized circles to 
represent this attribute. Other groups stated that either 
the descriptor was present when a sound was 
localisable, or removed from a listener’s depiction 
when there was no ‘focal point’.  
 
Thus to describe a single instrument in the simplest 
terms of ‘area’ and ‘focal point’ five possible 
graphical representations existed, illustrated in Fig. 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Graphical Representations of ‘area covered’ & ‘focal 
point’ 
 
3.3. Representing ‘Separate Sounds’ 
All panels were concerned with how different sources 
of sound should be represented together on the same 
depiction. Although one group used different colours 
to represent each individual instrument perceived, 
most panels decided to represent an ‘audio image’ or 
‘separate sound’ by a separate ‘area’ box or circle. 
Two groups suggested that separate sounds perceived 
to be coming from the same area should be 
represented by placing ‘area’ shapes directly on top 
of each other, whilst other groups employed a single 
‘area’ representation in this circumstance. Within the 
area, a letter denoting the ‘instrument’ could be 
positioned at, or alongside, the focal point descriptor 
(if the source was deemed to be localisable). Since 
most panels believed each ‘separate sound’ could 
consist of more than one definable instrument, there 
existed the possibility of placing more than one 
instrument and focal point descriptor on one ‘separate 
sound’ depiction. 
 
3.4. Representing ‘Ambience’ 
After considering their experiences of the ‘area’ 
covered by sound, ‘focal point(s)’ and how to 
describe groups of instruments, panels turned to their 
more esoteric and consequently more contentious 
percepts for description and representation. One such 
percept was the ‘feeling of space’ experienced whilst 
listening to a reproduced event. Only one group 
chose to represent this feeling graphically, using 
irregular ‘woolly’ shapes to do so. Although 
consistently at odds during much of the discussion8, 
the group finally defined the experience as being 
related to the environment, the experience changing 
in magnitude according to the size of space the 
listener felt themselves to be listening in. Although 
only one panel concerned itself with defining a 
‘feeling of space’ graphically and verbally, a further 
group defined a similar feeling using only verbal 
descriptors.  
 
4. REPRESENTING EXPERIENCE 
VERBALLY 
During the process of developing both graphical and 
verbal languages it became increasingly clear that 
each medium required different descriptors to 
describe the panelists’ experiences. Whereas the 
majority of panels were able to describe their 
experiences using three distinct graphical 
components, many more terms were necessary to 
describe the perceived spatial attributes verbally.   
 
4.1. Similarities in Verbal and Graphical 
Descriptors 
All panels included in their verbal languages a term 
such as ‘focal point’, ‘origin’ or ‘centre of sound’ to 
describe the perceived ‘localisability’ of a source. As 
with their graphical scale, one group created four 
categories of magnitude for ‘origin’. A second group 
suggested a 10-point scale for ‘localisability’ with 
anchor points of ‘easy to localise’, ‘difficult to 
localise’, or ‘couldn’t be localised’ positioned 
respectively on the scale at one, five and ten. The 
final three groups developed scales with two 
categories, ‘can locate sound’ (source is definable or 
                                                
8
 Appendix B contains an excerpt from the tape transcript where 
‘ambience’ is being discussed 
P
P X 
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focused) or ‘cannot locate sound’ (source not 
definable or unfocused). For one of these panels, if 
the ‘centre of sound’ could be defined, three further 
scales were used to describe its position on a left to 
right axis, front to back axis and a position on a top to 
bottom axis within a vehicle. All scales were 
constructed to allow a listener to represent a ‘centre 
of sound’ positioned outside of the vehicle.  
 
4.2. Area Covered by a Sound and a 
Sound’s Position in Space 
The description of a source’s position on a top to 
bottom axis within the vehicle was discussed by 
many panelists and included in two verbal languages. 
The same panel who suggested that the position of 
the ‘centre of sound’ be described on three axis, 
employed three axis for describing the location of the 
‘area’ around this centre point. After describing the 
position of the ‘area’, the panel developed a 10-point 
scale on which to evaluate the magnitude of a 
sound’s area from ‘small’ to ‘large’.  
 
A second group developed a verbal scale which could 
describe the perceived ‘size’ of individual 
instruments or ensembles, and then requested that the 
width, depth and ‘height’ of these instruments be 
considered separately on 10-point scales. Two panels 
omitted ‘area’ altogether from their verbal language, 
the term deemed unsuitable as it couldn’t be used to 
fully describe the individual dimensions of a 
perceived event. One of these panels believed that 
although a sound may have a specific position on 
front to back and left to right axis, it was also 
possible that it be perceived as coming from ‘all over 
the vehicle’.  
 
The panel whose experience of the reproduced 
stimuli did not include ‘depth’ consequently 
constructed a 10-point magnitude scale to evaluate 
the experience of ‘width’, from ‘narrow’ to ‘wide’, a 
scale to describe the position of the ‘focal point’ on 
both ‘x’ and ‘y’ axis and another scale to represent 
the ‘area the sound filled’ with end points of ‘small: 
pinpoint’ and ‘large: whole car’. 
 
4.3. Descriptors Relating the Sound to 
the Listener 
The position of a sound in relation to the listener was 
discussed by all panels and descriptors representing 
their experiences included in the verbal languages of 
three panels. One group believed it was possible to 
feel ‘amongst’, ‘enveloped’ and ‘involved’ by a 
sound when ‘surrounded’ by what was going on. 
However, when discussing whether the experience of 
being surrounded by a sound was related to how far a 
sound was perceived to be from the listener, the 
group concluded that as a listener could be close to 
an event without feeling part of it, the experiences of 
being ‘surrounded by’ and ‘close to’ a sound should 
be kept independent. Consequently two distinct 
verbal scales were developed by the panel, these 
being ‘involvement’, with bipolar end points of 
‘surrounded’ and ‘not surrounded’, and ‘distance’ 
(how far away the sound is) with end points of 
‘close’ and ‘distant’. 
 
A second group employed a 10-point ‘distance’ scale, 
with end points of ‘near’ and ‘far’ indicating how far 
an individual source was perceived to be away from 
the listener. The same group spent a significant 
proportion of their time discussing the earlier defined 
‘feeling of space’. They further differentiated 
between a sound perceived as being ‘enveloping’ 
(immersive) and ‘surrounding’ (distinct sources 
around the listening position but not immersing the 
listener). A verbal scale was created by this panel for 
each of these experiences. 
 
A final panel concerned itself with describing a 
feeling of envelopment, as the feeling that ‘you are in 
the centre of the sound – sound is coming from all 
around’. The panel chose to describe the magnitude 
of this experience using two categories, either the 
listener was ‘involved’ with the image, or ‘not 
involved: outside of the image’. When it came to 
describing a ‘feeling of space’, the group created two 
scales, one for ‘spaciousness’ (how big is the 
environment you are listening in?) and a second for 
the ‘feeling of experiencing a live sound’ where two 
categories existed, either ‘live’ or ‘dead’. 
 
4.4. Graphical Descriptors and Perceived 
‘Position’ 
It should be noted that most groups discussed how to 
represent their experiences of ‘listener-referenced’ 
and ‘positional’ attributes using graphical descriptors. 
The creation of a specific graphical descriptor for 
each attribute was deemed unnecessary by all panels. 
Panelists agreed that a graphical medium would 
enable a comprehensive description of positional 
attributes such as ‘distance’ and ‘envelopment’ 
because listeners would be able to place their 
graphical descriptors (of for example ‘focal point’) 
upon a graphical response sheet at an appropriate 
location to represent their experiences.  
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5. EXCLUDED DESCRIPTORS AND 
EXPERIENCE 
Throughout the process of developing the descriptive 
languages, panelists were encouraged to exclude 
terminology that could not be used by all panel 
members to describe an experience. In some cases, 
the discarded terminology would be replaced by a 
descriptor that could be used to represent the 
panelists’ experience. In other instances, if an actual 
experience was deemed too obscure by panelists, the 
experience itself would not be described by the 
language. This section outlines excluded terminology 
and experiences. 
 
Many panelists suggested the inclusion of a 
descriptor for ‘loudness’ in their languages. For these 
listeners there existed a difference in the perceived 
intensities of individual instruments within 
ensembles, or of ‘separate sounds’ within a 
reproduced event. One panel, close to including a 
representation of loudness in their graphical 
language, suggested it be denoted by changing the 
thickness of the ‘area’ or ‘focal point’ descriptor. 
Even though four of the panels discussed the 
representation of relative loudness using a verbal 
descriptor, only two developed a scale to describe the 
magnitude of this experience, the remaining panels 
omitting the term from their final language due to it 
not being considered a ‘spatial attribute’ of the 
reproduced event. 
 
The term ambience was considered far too 
problematic to include in a verbal language by two 
panels9, both opting independently for the previously 
discussed, ‘feeling of space’. Ambience was avoided 
due to it representing different experiences in 
different listeners, with the same reason being given 
when both ‘point source’ and ‘soundstage’ were 
omitted by one panel. Soundstage was considered too 
‘technical’ a term by some panelists. Others could 
use the term to describe the qualities of a physical 
stage, but felt it had no bearing on their perception of 
an audio event and for the remaining panel members, 
the term did not represent anything. The panel 
decided that ‘size of the audio image’ could be used 
more effectively to describe an actual perceived 
sensation. The descriptor ‘point source’ was removed 
altogether from the language, with listeners choosing 
instead to represent the perceived location of a sound. 
 
Further terms excluded because a panel was unable to 
reach consensus as to what they represented included 
‘wall of sound’ (used to represent a large, unfocused, 
                                                
9
 See appendix B for a transcript of one group’s discussion of 
‘ambience’ 
elliptical sound, either in front or behind the listener) 
and ‘bathed in sound’ (similar to a ‘wall of sound’ 
but describing an experience that included the 
listener). ‘Hugging the space’ was used in one panel 
session to refer to a sound that ‘clung to the 
boundaries of the vehicle’ because of a lack of depth. 
This descriptor was also excluded from the final 
panel language.  
 
The verbal descriptors ‘image shift’ and ‘sound 
stability’ were introduced by two different panels. 
Both terms were used to describe a moving source 
within the vehicle, however panelists were at a loss 
how to describe the experience in a comprehensive 
manner and therefore the two descriptors were 
omitted.  
 
The group concerned with an ‘area of confusion’ 
eventually excluded the term from their verbal 
language. Many of the panel used the term when 
describing ‘larger’ graphical representations of 
sound, those where a sound’s exact location in space 
was difficult to ascertain, ‘fuzzy’ or ‘blurry’. 
However the concept was deemed too ambiguous, 
since a larger sized image may simply represent a 
‘precise’ sound covering a larger area. Furthermore 
listeners were unsure as to whether an ‘area of 
confusion’ was being used to describe the same 
experience as a ‘feeling of space’. 
  
As previously indicated, the concept of a sound 
having depth caused many problems for the panelists 
of one panel, the use of a specific depth descriptor 
being subsequently avoided and replaced by ‘area’. 
 
Although only included in the verbal languages of 
two panels, ‘height’ or the position of a source on the 
‘z’ axis was discussed thoroughly by many groups. 
The reason given for its exclusion from all graphical 
languages was the current restrictions of the two-
dimensional plan response sheet. Many panelists 
suggested that a three-dimensional response form be 
created in order that they be able to represent this 
important elevation percept. However the request was 
made that the response form still afford the 
respondent a simple means of representing their 
experiences.   
 
6. CONSOLIDATING GROUP LANGUAGES 
Once each panel had developed a language of 
graphical and verbal descriptors and (from these 
descriptors) a set of scales capable of evaluating the 
magnitude of a listener’s experience, there began a 
process of consolidating these group languages and 
scales into a ‘universal’ GAL and a set of shared 
verbal descriptors.  
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Five panelists, selected to represent their individual 
discussion group by their peers, debated which of the 
graphical and verbal descriptors should be included 
in a language that could be used to comprehensively 
describe the experiences of a listener. The process for 
developing the universal languages followed exactly 
that for developing the group languages out of 
individual listener word lists and graphical 
depictions. Three, approximately 90-minute, sessions 
were required by the final panel to consolidate the 
group descriptors into the universal GAL and verbal 
language. The conclusions of these sessions are 
described in the following sections. 
 
6.1. Universal Verbal Descriptors  
After a period of discussing the merits of each 
individual verbal language, panelists consolidated the 
five different sets of descriptors into a language all 
could used to represent their experiences. The final 
panel initially identified a verbal term that could best 
describe an experience and subsequently, where it 
was thought ambiguity could occur in the application 
of the verbal descriptor to experience, developed a 
short explanation of  this descriptor. Categories, 
anchor points and bipolar end points for magnitude 
scales were also considered by the final panel. Verbal 
descriptors, accompanying explanations and an 
indication of how listeners could scale their 
experiences are provided in Table 1. 
 
In addition to providing verbal descriptors and scales, 
the panel were also required to provide coherent 
instructions about how to deal with possible 
groupings of the various different stimuli, the 
‘separate sounds’. It was decided that each descriptor 
scale be used to describe a ‘separate sound’ where 
this sound could be either a single instrument or an 
ensemble of instruments perceived to be occupying 
the same space. In situations where a gap could be 
perceived between instruments, or should one 
instrument be audible at two distinct locations, more 
than one ‘separate sound’ would be required to deal 
with each distinct instance.  
 
6.2. The Universal GAL 
After much discussion, the final panel decided that a 
listener’s experience of a single instrument may be 
represented using four individual graphical 
descriptors as illustrated in figure 2. 
 
In the depiction, the exterior woolly shape represents 
a ‘feeling of space’ and the rounded rectangle 
describes the area ‘covered by a sound’. The ‘focal 
point’ or ‘centre of the sound’ (although the centre 
may be positioned anywhere within the area) is 
represented by the small circle and a letter denotes 
the source of the sound, e.g. ‘P’ for percussion.  
    
 
 
  
 
 
 
 
Figure 2:  Graphical language for describing a single instrument 
 
6.2.1  Scaling the Universal GAL 
In order to represent the experiences of the listener 
comprehensively, the panel considered it necessary to 
provide different sizes of descriptor for both ‘feeling 
of space’ and ‘area’. After much discussion, and 
wary of  how an ‘area’ may change in shape, the 
panel decided that the listener should be able to 
expand the original area descriptor in any direction to 
represent the perceived area covered by a sound. 
However, it was concluded that all possible 
experiences of ‘feeling of space’ could be described 
by four different sized shapes ranging from the size 
of a seat, to the size of the vehicle. 
 
6.2.2  Describing ‘Centre of Sound’ 
How to describe the ‘focal point’ or ‘centre of sound’ 
was, again, the subject of considerable debate for the 
panel. The discussion centred around whether a 
listener would wish to represent a difference in the 
perceived magnitude of the focal point. Although not 
universally accepted (some panelists feeling a single 
focal point would suffice), it was agreed that different 
sizes of focal point should exist to represent differing 
degrees of source focus. A further contention with 
‘focal point’ was how to indicate that a source was 
not localisable. Although most panelists agreed that a 
listener could indicate a non-localisable source by not 
including this graphical representation on their 
response form, it was suggested that this instance 
needed to be differentiated from one where a listener 
may simply have forgotten to include a focal point 
when there was one.  
 
6.2.3  Describing More Complex Sources 
Once they had decided on the appropriate graphical 
descriptors to represent a listener’s perception of a 
single instrument in one location, panelists had then 
to conclude how best to represent ‘separate sounds’ 
consisting of more than one instrument, or instances 
when a single instrument was thought to be 
occupying different ‘separate sounds’.  
 
 
   P 
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Verbal Descriptor  Definition  Type of Scale  End Points or Categories 
Centre of sound Core of the sound; the main 
focal point of the sound 
Categorical (3 categories) Easy to find 
Difficult to find 
Cannot be found 
Centre of sound position 
(if definable) 
Position on left-right axis Categorical (5 categories) Outside left 
Left door of vehicle 
Centre of vehicle 
Right door of vehicle 
Outside right 
Centre of sound - position 
(if definable) 
Position on front-back axis Categorical (5 categories) Rear of boot 
Rear windscreen 
Listening position 
Front windscreen 
Front of bonnet 
Centre of sound - position 
(if definable) 
Position on top-bottom axis Categorical (5 categories) Under floor 
Floor 
Listening position 
Ceiling 
Above ceiling 
Centre of sound – area 
covered 
Describe the area covered 
by the centre of sound 
Categorical (3 categories) Specific 
Covers a region 
Covers the whole vehicle 
Size of sound Area sound fills or covers 
around the centre of sound 
Bipolar (10-point) Very small (pinpoint) (1) 
Larger than vehicle (10) 
Shape of sound: width Left to right of vehicle Bipolar (10-point) Narrow (1) 
Wider than vehicle (10) 
Shape of sound: depth Front to back of vehicle Bipolar (10-point) Shallow (1) 
Deep (10) 
Shape of sound: height Band from top to bottom of 
vehicle 
Bipolar (10-point) Thin band (1) 
Thick band (10) 
Feeling of Space (no description provided) Bipolar (10-point)  
+ descriptive anchors  
No feeling of space (1) 
Small room (pub) (4) 
Church (7) 
Arena (cathedral) (10) 
Distance How close is the sound to 
you? 
Bipolar (10-point) Close (1) 
Distant (10) 
Envelopment Are you immersed by or 
involved with the sound? 
Categorical (2 categories) Yes 
No 
Surround Are you surrounded by 
separate sounds yet don’t 
feel immersed or involved? 
Categorical (2 categories) Yes 
No 
Table 1: verbal descriptors, definitions and scales 
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Following further debate and exercises in which 
panelists were asked to either depict a possible 
scenario or to interpret an existing graphical 
representation, it was decided that ‘separate sounds’ 
may be described as illustrated in figures 3a, 3b and 
3c.  
 
 
 
  
 
 
Figure 3a             Figure 3b  Figure 3c 
Representing ‘separate sounds’  
  
The above figures illustrate three possible scenarios. 
Figure 3a, where two localisable sources are present 
in one area, figure 3b, where one instrument is 
localisable in two different areas, and figure 3c, 
where two instruments are present in the same area, 
however only one of these (P) is localisable. 
 
7. SUMMARY 
The aim in developing a graphical assessment 
language (GAL) is to provide listeners with a 
medium through which they may (comprehensively 
and intuitively) represent what they perceive to be 
spatial attributes of a reproduced audio event.  
 
In attempting an explication of elicited descriptors, 
the challenge for the researcher is in understanding 
and representing the listener’s experience through 
their descriptors in order that the validity of the 
original experience be maintained. Misinterpretation 
may occur should the question upon which a 
researcher bases their explication be inappropriate for 
obtaining information about the true experience of 
the listener. A further risk to the initial validity of a 
listener’s experience is in a researcher’s 
interpretation of their unique descriptors.  
 
Consequently a universal GAL (and set of verbal 
descriptors) has been developed with the goal of:  
• Furthering a listener’s comprehension of their 
experiences  
• Providing a listener with a medium through 
which they can communicate a full description of 
their experiences    
• Providing the researcher with a set of descriptors 
that can be used to appropriately define research 
questions (enabling the researcher to 
communicate in the same language as the 
listener) 
• Minimising possible misinterpretation of elicited 
descriptors, the subsequent misunderstanding of 
a listener’s experience and the consequent threat 
to the validity of any explication.  
 
The following paragraphs are included by way of 
summarising the process and conclusions of creating 
the universal languages.  
 
Of all experiences discussed by the individual 
panelists in this investigation, two spatial percepts 
were found to be common to all panels and can 
generally be described by the terms ‘area’ and ‘centre 
of sound’. 
 
Firstly the area ‘occupied’ ‘filled’ or ‘covered’ by a 
reproduced event was represented graphically by a 
box with rounded corners and evaluated verbally on 
scales of small to large. Certain panels linked area 
with the perceived ‘focus’ of a source and its 
‘precision’.  
 
In developing their verbal languages, the majority of 
panels described the ‘shape’ of the sound, de-
constructing area into two or three dimensions: 
width, depth and ‘height’, a process that was not 
required with the single graphical ‘area’ descriptor, a 
possible consequence of the multidimensionality of 
the language. Depth was found to be confusing for 
some panelists, the term being used to describe the 
distance between a ‘flat’ sound and a (visible) 
loudspeaker, or the projection from the ‘centre of the 
sound’ to the perceived sound boundary. Depth was 
omitted by one panel who described area in terms of 
its width only.  
 
The second experience common to all panels was that 
of a ‘centre of sound’, ‘focal point’ or ‘origin’; the 
location where a sound originates from. Panelists 
described this experience in terms of the presence or 
absence of a localisable ‘main point of the sound’, 
the experience being represented in the U-GAL by a 
small circle. A ‘separate sound’ (either a single 
instrument or group of instruments occupying the 
same area) could have any number of ‘focal points’, 
the ‘separate sound’ itself being represented by an 
individual ‘area’ descriptor. 
 
Key experiences not described by all groups were 
that of involvement, envelopment and being 
surrounded by sound. Although the final panel 
clearly defined a difference between the terms 
involvement/ envelopment and a feeling of being 
surrounded by, but not involved in, a sound, it is 
relevant to note that, like depth, listeners were 
originally applying the same term (envelopment) to 
describe these two distinct experiences. 
 
   P   C  P  P    P     C 
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Although the term ‘ambience’ was rejected by two 
groups (the descriptor being used to represent 
different experiences in panel members) both groups 
spent a significant proportion of their time discussing 
the term and associated percepts. ‘Feeling of space’ 
(a woolly graphical descriptor) was eventually 
decided upon to represent an experience that was 
common to all members of these groups and the final 
discussion panel. This ‘feeling’ appears to be an 
environment cue, rather than a percept relating 
directly to the source, listeners using the term to 
describe the type of space they felt they were 
listening in. It remains undecided as to whether or not 
an ‘area of confusion’ (a large graphical descriptor) 
represents a similar experience in listeners. 
 
8. LANGUAGE LIMITATIONS & FURTHER 
WORK 
By developing a universal GAL and associated verbal 
descriptors, it is envisaged that listeners may be able 
to fully and intuitively describe what they perceive to 
be the spatial attributes associated with reproduced 
audio events. However, in their current condition 
both languages require a period of evaluation to 
establish whether these descriptors can be employed 
by the present panelists. It is hoped feedback from 
this period of assessment may refine the descriptors 
into a final language. Detailed below are further 
notable limitations to the current languages which 
require consideration before the languages are 
deemed comprehensive and appropriate for the 
communication of listener experiences.  
 
It is not yet known if the descriptors can be employed 
by a second set of listeners who are without the 
knowledge of how the language was developed. In 
addition it would be beneficial to identify whether the 
language can elicit consistent responses from both 
naïve and experienced listeners and if all listeners can 
use the language without training. Training is an 
obvious problem when the aim of the language to 
obtain from listeners a comprehensive and 
representative description of their own experiences.  
 
Likewise, the validity of the languages in other 
settings (outside of a vehicle, in a different vehicle, or 
simply in the same vehicle with a discrete rather than 
up-mix surround system) and with different source 
material are, as yet, unproven. 
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11. APPENDIX A  
Individual word lists for four panelists from one panel  
 
Examples of words used to describe the spatial attributes of individual instruments 
 
Panelist  1     Panelist 2          Panelist 3   Panelist 4 
Shape is in the same place Sound coming towards me Area sound comes from Intense/ intensity of field (smaller) 
Subdued Where sound coming from Size of instrument How far sound travels 
Closer /Further away from where 
I am sitting 
Sound wraps around VS Directly 
from somewhere 
Couldn’t work out where sound 
was coming from (difficult) 
Sound around you (enveloping atmosphere) Vs. 
at one point (a point source)  
Image more clearly in the centre Pinpoint  Sound coming from above Depth of field  
Difference in loudness (largeness 
of sound) 
sound towards rear / sound 
towards middle 
Broadness (Broader) (not very 
broad sound) 
Corner to corner (two point sources but nothing 
wrapping you up)  
Width (Smaller) Coming out of (passenger corner) Volume Source (where the sound is coming from) 
Depth (Smaller) Sound just from rear  Specific Vs Broad Sound wrapping around listener 
Smaller  Rounder sound (more rounded) Middle = louder Size of field 
Large (Big) How big is image Sound further back Sound directly in front of me Centre fill sound  
Image Shift  Sound passes me Sound from front of car Sound coming from certain direction 
Size Elongated sound Down / up / high / below the vent Sound coming from right hand side 
Not hearing sound as loudly Sound sweeps the front Sound coming directly at me Wall of sound 
Area Spreading across Sound coming towards me Sound coming across 
Large sounding instrument Narrow / Wider (left – right) Behind Source from two directions (corner to corner)  
Sound projecting a bit more Depth (coming out into the car) Attention attracted to speaker Amongst sound Vs hearing it from a distance  
Wider (larger) sound stage Sound not coming into the car 
(sound tapering off) 
Sound from centre / sound 
towards centre 
Sound coming from 1 place & broadening out 
Vs sound coming from 1 area and staying there 
Emanating Extra resonance  Specific, narrow sound (small) Sound fills more of the space 
  Wide / Narrow (narrow area)  
(same width) 
Listening from a distance (sound coming to 
you) vs sitting amongst what going on around  
  Specific sound position (sound 
comes from a specific area) 
Sound coming from one side Vs sound coming 
from one point 
 
  Listening in large room (music moves out 
through whole space) vs Listening in small 
room (pick out small spaces)  
   Enveloping the front of the car 
   Hard to pick out where source came from 
enveloped by sound / sound came from all areas 
   sound coming from all around  
   Sound came from one area / Sound fills an area 
   Enveloping (sound coming right around / sound 
out towards you) 
   Sound coming from area (enveloped / field 
wrapping around) 
   Didn’t feel part of what was going on / sound 
not coming around listening position 
   Single source coming from one point Vs sound 
filling up more of the space 
  
Examples of words used to describe the spatial attributes of groups of instruments 
 
Panelist  1     Panelist 2          Panelist 3   Panelist 4 
Source Instruments overlap Area Sounds coming from different places in vehicle 
Behind/ infront other instruments Front passenger / middle / driver  Wider (broader) Wrapped up amongst sound  
Prominence Instrument dominates Proximity Taking part  
Instrument more prominent Narrow (very) Broad (quite) Depth of field 
Placement of instrument Instrument pinpointed Specific /very (quite) narrow  Part of the sound Vs listening to it  
Shift  Separate sounds Sounds coming from broad area All instruments coming from one source 
How big instrument is large/ 
smaller 
towards middle of door /central / 
to left / front side / towards rear 
Ensemble wide vs in specific 
area (narrow) 
Sound coming from everywhere within the 
vehicle Vs particular point 
Problem finding instrument Narrower field of sound Instrument isolated Weaker area 
Larger area for the sound Sound coming towards me 
(coming at me)  
Instrument coming towards me 
Vs not coming towards me 
Listening to sound Vs being involved (sound 
wraps around listener)  
Loudness of instrument Sound coming down a bit more Individual width Sound predominates Vs Sound at distance 
Size Sound way down Easily picked up (quite narrow) Three distinct sounds 
Coming from the same source Instrument passed my head 
(towards rear) 
Can’t put finger on where 
instrument is coming from 
Instrument(s) within the field Vs instrument(s) 
outside of the field 
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Emanating from the same point Instrument all come from the 
passenger side 
Sounds coming from the same 
place / instruments in same area  
Instrument(s) not part of the main sound Vs All 
instruments involved in the whole ensemble 
Spread / Spreading  Smaller (narrower field) VS 
more rounded 
Instrument further away Vs 
Instrument closer 
Instrument happening next to you Vs 
Instruments going on at a distance   
Subdued Sound definitely over to one side Nothing from centre of vehicle All instruments of equal intensity 
Wideness of sound stage Sound towards middle  Instrument(s) coming over top Instrument overlapped  
Coming from a large area  Image more defined  Instruments behind each other Bulk of sound 
 Sound across front  Instrument towards front of car Instruments from different areas 
 No sound behind vs behind    Envelopment(feel of enveloping me) involved 
 Instruments not defined    1 sound vs 3 different sounds: in different areas 
 Sound coming at me VS sound 
further back  
 Pick out where all instruments were coming 
from / where sound was going  
 Sound more in car / just on  edge  Instrument taking part vs on  periphery 
   Instrument not as intense 
   listening at distance vs sitting among 
instruments 
   Ensemble wraps a space  
   Instrument on periphery :not part of main group 
   Hear sounds around Vs part of sounds around 
   Enveloped by whole sound 
   Sound coming from everywhere 
   Not sitting amongst sound Vs Sitting amongst 
sound (greater depth of field) 
 
12. APPENDIX B:  
Transcript excerpt: Panel discussion of ‘ambience’  
 
L1 I think we are agreed that ambience is 
something 
L2 Yes 
L3 Ambience is one end of a scale to me 
L4 Ambience is everywhere 
L1 We need to find out how ambient it is  
L2 Its not the end of a scale, I disagree with you 
[L3 
L4 [Around? 
L2 I think there should be a separate scale for 
ambience, its either ambient or its not 
ambient! 
L4 Dead? Not ambient is a dead sound, not 
moving? 
L1 Well does it have ambience or not? Lets just 
boil it down to that? 
L3 Ahh no, what is ambience? 
L2 Ambience is like the [feeling of space  
L4 [Around everywhere 
L2 Do you feel like you are sitting in this little 
car, or do you feel like you are sitting in a 
hall? 
L3 No that is not ambience to me, ambience is 
another sound or like a background sound, 
someone coughing over there, or some 
shuffling = 
L1 = Ah that is not ambience  
L2 Its part of ambience 
L1 No, What he’s saying is if someone coughs 
behind [you  
L3 [Ah well its difficult then, that's a specific 
point, I know what you are saying 
L1 That’s a point source behind you = 
L2 = But it adds to the ambience 
… 
PL Can someone coughing behind you come into 
a feeling of space? 
L3 Of course, that is what generates a feeling of 
space 
L2 That is what I mean, it is part of ambience 
L3 Say you’ve got 2000 people coughing all 
around you 
… 
L3 Are you saying that ambience cannot be 
positional, A cough or something? 
L2 That adds to ambience, but it is not ambience 
L3 To me, we are in this room and I can hear that 
thing and I think that’s ambience 
L2 No it adds to ambience, the reflections off the 
wall behind you, you don’t get much 
[ambience 
L3 [No I don’t say you get much but you do get 
something in the background definitely 
L2 You get a lot more ambience in a church hall 
or something, like the echo and stuff (.) in a 
big space 
 
Transcription Symbols (modified from Silverman ([10], 
p118): 
 
L1-4 Identify different speakers 
PL Identifies panel leader 
[ indicates the point at which a current 
speaker’s talk is overlapped by another 
speaker 
= no gap between two speakers 
(.) short pause  
… indicates (for the purpose of this text) an 
omission 
